INTRODUCTION
The beam-beam tune shift in s colliding-beam machine may be minimised by separating the beams at the interaction points not used for physics experiments. The beams can be separated either with electrostatic separators or by using magnetic separators (1) with an alternating positive and negative field synchronised with the passage of bunches of particles and antiparticles. Kagnetic separators have the advantage of being shorter and less subject to breakdown.
The frequency of the exciting a.c. of the magnets depends upon the number of bunches of particles and the circumference of the machine. In the SPS. the fundamental frequency for these magnets is 130.12 kHz for three bunches each of protons and sntiprotons.
Horizontal rather than vertical separation is preferred in view of the aperture of the vacuum chamber of the collider.
REOUIREHENTS FOR A HORIZONTAL MAGNETIC SEPARATOR
These magnets must be fitted in the short straight sections of the SPS which limits their maximum length and defines their required aperture 2
The frequency and deflection power are discussed in reference (2) . A figure of 6 times the mean besm size (+ 3 0 ) Was selected as the minimum separation between the two beams. The magnet must be fitted in a vacuum chamber in order to minimise the gap height and to provide the best possible withstand voltage.
It must also be radiation resistant and properly cooled. 
)
A 50-ohm coaxial line 800 metres long corresponding to the distance between the auxiliary building and the magnet's location in the machine; 3) a resonant circuit consisting of: a) the 130 kHz magnet; b) a low-loss capacitor bank C, + C,.
4)
three loops For adjusting the phase, amplitude and tuning;
The matching of the 50-ohm line to the resonant circuit and the tuning of the latter are obtained using two motor-driven variable capacitors C, and C,.
The transmitter must provide enough power to compensate:
1)
the losses along the 50-ohm line; 2) the losses in the capacitor bank and C,;
)
the losses in the magnet: a) through the Joule effect in the "skin" of the copper conductor of the coil; b) by hysteresis and eddy currents in the yoke;
4)
the losses in the connections and contacts.
Fig. 1 Circuit diagram MGNEr
The prototype HRFP magnet is of window frame type with a single turn coil. Its essential dimensions are given in Table 1 and fig.2 . One of the main problems in designing this magnet was the cooling of the yoke which is heated by hysteresis and eddy current losses. Therefore. we had to use a law-loss ferrite and to design sn efficient cooling system of the core:
the yoke was made of cells which each consist of 6 fig.? d 3) .
On the outside of the yoke the copper plates are bent back over half the thickness of each ferrite and capped by five water-cooled copper cooling elements.
The cells are electrically insulated by a 50-micron Kapton foil fitted between the copper end the ferrite.
The longitudinal composition of the yoke is summarized in the following table :
Thickness of the 20 is the thickness of the cells constituting the yoke; is the resistivity of the ferrite, measured at frequency f, at a given temperature: is the induction in the ferrite. The eddy current losses were evaluated assuming a uniform distribution of the induction in the ferrite.
A few figures for yoke losses as a function of temperature and of induction are given for ferrite 3F1 in Table 3 and fig. 6 for the prototype magnet. is the average length of the conductor=2.08 m, H is the height of the coil copper in the notch = 30 mm, p is the resistivity of the copper.
CORE LOSSES
In order to maintain insulation up to 16 kV. Isolawerke (Breitenbach), in accordance with our specifications (3) developed a sandwich type strip consisting of polyimide (50 microns Kapton H) and Samica pre-impregnated with Novalac resin, of a total thickness of 0. The insulation between the two is provided by a special component of pure brazed alumina. 
CAPACITOR BANK C,/CJ
The water-cooled-capacitors C3 have been mounted on copper plates in order to minimize the resistance of this part of the circuit. The complete capacitor bank, rectangular in shape, consists of four pairs of copper Rlates each capable of taking sixteen 5.5 nF capacitors of the "ceramic disc" type Draloric for 11 kV and tg6 L3 x Two motor-driven, each ZnF, variable capacitors are fitted in the space made between the two pairs of plate's arranged in parallel. The connections between the capacitor bank and the h.v. feedthrough consist of sheet-copper plates with a circumference, of 300 mm. In view of the measured magnet inductance of 4.7 uH, 57 fixed capacitors C (3) and 2 variable capacitors of 2 nF were arran;ed in parallel to provide a total average capacitance of 319 nF for 130 kHz. The spiral cooling circuits on the earth side of capacitors C are connected in parallel and. the water flow rate of each of the four plates is monitored. 
FIRST TESTS
A maximum induction of + 0.062 T at 130 kHz with a peak current in the magnet of 1385 A at 5.5 kv has been obtained in an initial set of measurements in air and thereafter in vacuum. A corona effect was visible in air over a good half of the coil on the h.v. side. Measurements in air were interrupted by the breakdown oE the first coil at the h.v. input bush in the yoke, and the measurements in vacuum were interrupted at about the same power stage by a failure in the power amplifier. So far, the temperatures of the ferrites have been checked only using 37 -110 ' C self-adhesive temperature indicators arranged on the pole-faces of the magnet. During the last measurements at 0.062 T, no probe exceeded 37 ' C either on their end ferrite blocks. with their reduced thickness of 8.5 m , or on the internal blocks.
